2004 10/21 THU 13:23 FAX 
Searching PAJ 



14073/091 



1/1 ><- 



PATENT ABSTRACTS OF JAPAN 



(11 publication number ; 09-139377 
(43)Date of publication of application : 27.05.1997 





H01L 21/3065 




C23F 4/00. 




G01N 22/00 


(2l)Application number : 07-294154 


(71)AppUcant ; FUJITSU LTD 


(22)Detc of filing : 13.1 1.1995 


FUJITSU VLSI LTD 


(72)Invcntor : SUZUKI MINORU 



(54) TERMINAL uc i EC i »ON Or DRY ETCHING AND ST3 METHOD™ 
(57)Abstract: 

PROBLEM TO BE SOLVED: To allow terminal detection even in dry 
etching of a film being etched having a small ratio of an area being . 
etched. 

SOLUTION: This device has detection parts 16, 17. 19 detecting the 
strength of an electric wave of a prescribed wavelength radiated 
from an etching product generated by ionized etching and/or 
etching gas, and the terminal deciding parts 20. 21 deciding the 
terminal of dry etching from a change in a strength of an electric 
wave of a detected and prescribed wavelength. Thereby, the 
terminal of dry etching which etches a film being etched is detected 
by ionized etching gas. 




LEGAL STATUS 

[Date of request for examination} 

[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration} 

[Date of final disposal for application! 

[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Data of extinction of right] 



28.03.2002 
27.05.2003 



Copyright (0): 1990.2003 Japan Patent Office 



http://www1 9JjKll.noipi.go.jp/PA1 /res u It/detail/ma in/wAAAp.a4Y3DA4091 393.77P.,. Z004/1 0/01 



2004 10/21 THU 13:23 FAX ^ mwm 

1/1 

* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l^tt!lT* n l^ been translated by computer. So the translation may not reflect the original precisely 
****** shows the word which can not be translated. weenr. 
3.1n the drawings, any words are not translated 

CLAIMS ' ' " 



[ClaimteH 



[Claim 1] The terminal point detection approach of the dry etching characterized by to detect the ™irrf«r^. m „^ 
£e electric wave oftt* predetermined wavelength emitted from £e etching SS j^SS 
the plasma-aed eteh,ng gas in the terminal point detection approach of dryetching ofdete^na the teZ^Tflw 

Pc£L 21 fcjf S^f ° n : * .«**•• electric wave of said predetermined wavelength on the strand 

pTed^^ rf ^Z^K P° ,nt ^«o" *W"»ch of the dry etching which the eleo^cXe^fsald 
predetermmed wavelength is an electr* wave emitted from said etehmg product m the twmJwt point deter*;™ 

SS^^rrT^Ii? reinforcement of the electric wave of said predetermined wavelength which was about t 
rr^f^ d*creaa,ng. M d the percentage, reduction showing maximum during.dry. etching 
DCI«m3] It « the terming pent detection approach of the dry etching which the electric wave of said 
predetermined wavetength ,e an electrrc wave emitted from- said plasme-ized etching gas in the terminal point 

i£to^ZTJ?l?*^ h Z* aC -^ rding *° C '!T 1 - ■ nd characterized by determining the of dry 

£ * ? J ? ° VOnt ofthe "-^orcementofthc eloctrio wave of said predetermined wavelength which was 
SSm flTSTL^" l n0r ^ drY . et " hin<L r d 016 ° f inorease P show i ngme»im^ ^ 

etching ^wiS^^^^^JjT^r?"^ ° f ^ B drV etfihlnfE wh!ch detecte ^e terminal point of the dry 
etehmg wh*sh etches the etched film with the plasma-ized etching gas The detecting dement which detects th7 

et^^dXl! 1 ^ CtHC T? Predete ^ ined -avelength emitted from thetS^u^SraS h„ 

etch.ng and/or the plasma-aed etching gas. Terminal point detection equipment of the dry etching characterized bv 
havngthe terminal point decision section which determines, the terminal point of dry eteNng baseo on 3££e ol 
the ra,nforcoment of the electric wave of said predetermined wavelength detected by said detecting Sterne! 

oo nTof liv ZlllT''"^ ° f ^ 6r * characterized by deteVmS Sterne! 

point of dry etehmg based on the event of said detecting element detecting the electric wave emitted from sa d 

Sf-taLSmtf Jf? *? rml Ti P ° lrrt ^ teCt, ° n ° quipment <* *" aocord.ng to c/aZ 4 ^5nra^m£t of 

^Trt^nJTT Sa ' d / rede * erm,,1fed wavalength which was about 1 constant value decreasing during dry 

DBMm 61 It ITSTZEES" r ^ U r.°'L 8hDWine maXirTUJm ' 88 for >*>* P"i"t decision season . 

LCIaimSl It be the terminal point detection approach of the dry etching, characterize by determine the terminal oolnt 

eJZZn" 11 ° n th , C CVC ^ ° f 8aio d6tectln » d6f " ent drtc « the electric wave emit from ^aSSSd 

^ ^T' n ^ e term,"-' P-'nt detection equipment of dry etching according to claim 4. the reirdorcemenTofthe 
electric wave Of said predetermined wavelength whir* he »hn,rt 1 e«n*t..nt value inere»,*e *»iH terminal nnJn* 
decision section during dry etching, and the rate of increase show maximum P 
rLe^^ 1 !^^ 61 P t"V <krt °J Jt i <,,> 9 ** mert of *»» *y etching characterized by having the heterodyne 
l^ , rl ■ ™ id detectinB elemBrrt changes the elettric wave of said pr JUermlned^avriength 

2L£S ^T£2 C LVZ? th ^. term ! na ! P J ° lnt «*—ct»°n equipment of dry etching given In claim 4 J 
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* NOTICES * 

JPO and KClPI are not responsible for any 
damages caused by tha use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the origins! precisely 

2. **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of-the Invention} 
C00013 



[Field of the Invention} This invention relates to the terminal point detection approach end equipment of dry etching 
which, detect the terminal point of the dry etching which etches the etched film with the plasmaHzad etching gas. in. 
the production process of a semiconductor device. 
[0002} 

[Description of the Prior Art! In recent years, the dry etching technique excellent In micro-processing nature is also 
progressing wrth high integration of a semiconductor device. In a dry etching technique, rt becomes the key of the 
stability of a dry etching process, and dependability to detect the terminal, point of dry etching, certainly. The, dry 
etching terminal poi nt dete ction approach using the spectrograph^ analysis method which carries out the monitor of 
the variation of the emission spectrum of thopiopoi which Li t e mainfyp temaHzed iorr emits- conventionally is- 
learned. In the case of the spectrographic analysis method, the monitor of the emission spectrum of the plasms Ized 
ion Cctchant; which is contributed to etching or an etching product is carried out by the light filter, a 
monQcbromatox. etc. and terminal point. detection is performed. using. optical reinforcement changing corresponding 
to the change in the etchant near the terminal point, or an etching product 

E0003} The method of detecting the terminal point at the time Of carrying out dry etching* of -fche tantalum film *S- 
such a dry etching terminal point detection approach is learned (refer to JP.2-234427.A). During etching of the 
tantalum (Ta) film, the light emitted from the bromine (Br) atom in the plasma was detected using optical/electrical 

converters, such ss a PhQ*ee^dc.snd--th©. pHo^^ 

remove the tantalum film the neither more nor less has been acquired from time amount change of the detected 
luminescence* fine. 

[00043 Moreover, to detect directly from a change of the reflected light on the strength is tried [ that irradiated the 
laser beam at the wafer, carried out the monitor of the reflected light from the etched film on a wafer and etching 
clearance, of the etched film was. carried out in recent years, and 1 
[0005] 

EProblem(s) to be Solved by the Invention} However, since the rate- of etched surfaoo ratio in a wafer is smaller wfth 
high integration and detailed-fcdng of a semiconductor device in recent years, change of the optical reinforcement by 
concentration criarigc--Df^tcf lant-FZ-Trcar-ltrtj- dry etching -termmatpwit J and an etching prodoctiaecomes smatt 
relatively, and terminal point detection is difficult 

[0006] Moreover, since the monitor of optical reinforcement is performed via apertures, such as a transparence 
quart* prepared in the vacuum chamber which is- an etching processing room; an aperture wM I be etched by etching- 
gas and the etching product, or a spatter will be carried out, the transparency of an aperture will fall, and monitor 
fight wTf? decrease it greatly. In addition, since lumin^s-mtenaity change is becoming small' by decline in the rate oF 
etched surface ratio, terminal point detection of the dry etching using, a spectrographic analysis method will become 
almost impossible. 

E0007J Moreover, when carrying out tormina! point detection using a laser beam; terminal point detection of etching 
is difficult like the spectrographic analysis method mentioned above according to the optical limitation accompanying 
detailed-izing at the time of having to use an aperture with the sufficient transmission to a laser beam, and carrying 
out the monitor of the etched part- It is integrated highly increasingly and it has become impossible that thus, it is 
hard to respond to manufacture of the future semiconductor device made detailed J>y.tbi5-^ctogi»phic^oalysL'5_ 
method mentioned above or the terminal point detecting method using a laser beam. 

[000S} The object of this invention is also in the dry etching of the etched film with the small rate of etched surface 
ratio to offer the dry etching terminal point detection approach and oquipment In which terminal point detection is 
possible. 
[0009] 

[Means for Solving the Problem] The above-mentioned object detects the reinforcement of the electric wave of the 
predetermined wavelength emitted from the etching product generated by etching and/or the plasma-ized etching 
gas. and is attained by the terminal point detection approach of the dry etching characterized by to determine the 
terminal point of dry etching based on a change of the electric wave of said predetermined wavelength on the 
strength in the terminal point detection approach of dry etching of detecting the terminal point of the dry etching 
which etches the etched film with the plasme-teed etching gas. 
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[0010] In the terminal point detection approach of the dry etching mentioned above, the electric wave of said 
predetermined wavelength is an electric wave emitted from said etching product, and it is desirable during dry 
etching: to determine the terminal point of dry etching based or, the event of the reinforcement of the electric wave 
of said predetermined wavelength which was about 1 constant value decreasing and the percentage reduction 
5 how^ rnax,mMm, In the terminal- point defection- approach- of tho- dry etching mentioned above, the eie^p wave-of 
said predetermined wavelength i 6 an electric wave emitted from said plesmeHzed etching gas, and ft is desirabk 
during dry etching to determine the terminal point of dry etching based on the event of the reinforcement of the 
electnc wave of said predetermined wavelength which was about 1 constant value increasing, and the rate of 
increase showing maximum. 

C * 0 L 1] ?° Jrtt d f A **? m <KJuipnrw5fTt <* *y etching which- detects the terminal point of the dry 

etching which etches the etched film with the etching gas which plasmaHzed the above-mentioned object The 
deteebng element which detects the reinforcement Of the electric wave of the predetermined wavelength emitted 
from the etching product-gener-ted by Aching 9nd/otLthe4?lesmerdzed etching-gss. XUs attained- by the^era^aJ- _ 
point detection equipment of the dry etching characterized by having the terminal point decision section which 
detcrm.nee the terminal pomt of dry etching based, on change- of the reinforoemefit of the- electric wove of said 
predetermined wavelength detected by said detecting element. 

[001 2J In the terminal point detection equipment of the dry etching mentioned above, said detecting element 
detects the electric wave emitted from a aid etching product, and, as for said terminal point decision section, it Is 
desirable to determine the terminal point of dry etching based on the event of the reinforcement of the electric 
wave of satd predetermined wavelength which was about 1 constant value decreasing during dry etching, and the 
percentage reduction showing maximum. In the terminal point detection equipment of the dry etching mentioned 
above, said detecting element detects the efectric wave emitted from the plasma-iied etching gas, and: as for seitf 
terminal point decision section, it is desirable to determine the terminal po int of dry etching based on the event of 
the reinforoement of the electrio wave of said predetermined wavelength which was about 1 constant value 
increasing during dry etching, and the rate of increase showing maximum. 

[0013] Ae for said detecting element, in the terminal point detection equipment of the dry etching mentlen-d ~ K ove 
it is desirable to have the heterodyne reception section which changes the electric wave of said predete~rmined ' 
wavelength into a low frequency signal, and the detection section which detects the low frequency signal changed 
by said heterodyne reception section, end is changed into a voltage signaL 
[00-1 43 

[Embodiment of the Invention] The terminal point detection equipment of the dry etching by 1 operation gestalt of 
this invention is explained using drawing 1 tJWor A^wingJ . Drawing 1 shows the dry etching system which has 
terminal point detection equipment 10 of dry etching. This dry etching system explains as an example the case 
where RIE etching of the most general silicon oxide (Si02) :c performed. 

^flJ^^T 5 Pr ° CeS f in 5 ^ 0m J 1 , ha * *J electrodes 12a and 12b of a couple, and the wafer 13 of an oxide 
film(SJ02) Is put on one electrode 12a. (nlet 11a and exhausf^port 11b are prepared in the etching processing room 

H' if u SS "! i ntrodu ? cd lnto etching processing room IT from inlet ITa, and the etching product by 

dry etching is discharged from exhaust port 11b. 

[0016] If etching ees is introduced and high-frequency power is added between two-electrodes 12a end 12b by RF 
generator 14. etching gas will be plasnwHxed and etching of the oxide film formed in wafer 13 front face will be 
performed. Under the present circumstances. CO molecule is generated as one of the etching products by the dry 
etehmg of silicon oxide. The aperture 15 formed with the transparent quart* plate etc. is formed in the etching 
processing room 11. and the monitor of the situation under etehmg car? be carried ou+ *ra« ^^rtyre 15 Th* 
terminal point detection equipment 10 of dry etching carries out the monitor of the electric wave" emitted frorrTthe 
^erture of the etching processing room 1 1. end detects the terminal point of dry etching. 
L0017J The terminal point detection equipment 10 of dry etching has the electromagnetic horn 1«. An 

^eotrwognotio Bom 1*8 o sit o hoc the alootrio wave of a predetermined frequency eeleetivaly through the aperture: 

15 for the monitors of the etching processing room 1 1 from a 115.3GHz (wavelength: 2.6mm) electric wave with 
wavelength longer than the light .emitted from CO molecule during ; dry j&tching. The electric wave caught by the 
electromagnetic horn 16 is changed into a low frequency signal by the heterodyne reception section 17 The 
heterodyne reception section 17 has the heterodyne detection circuit of a three-step configuration, and changes 
WO electric wave Of a predetermrned frequency into a low frequency signal. Each heterodyne _rf«h«ntion rrfrcurr ha* 
mixer 18a, local-oscillator 13b, and intermediate-frequenoy-amplmer 18o. The electric wave of the predetermined 

frequency inputted into each heterodyne detection cireurt is mixed by mixer 1Sa as the output of local -oscillator - 

18b, and the intermediate frequency signal is amplified by intermediate-frequency^amplffier IBc. 
[0018] It rs mixed with the 113,8GHz signal oscillated from local-oscillator 18b by mixer 18a of the heterodyne 
detection circuit of the 1st step, a 1.5GHz: intermediate frequency signers generated and the 115.3GHz electric 

?o VC ki m . ? mo,ecule c »"S n t by the electromagnets horn to^Veiriplrfred^y^ 

18c. Next, rt IS mixed with the 1GHz signal oscillated from local-oscillator 18b by mixer 18a of the heterodyne 
detection circuit of the 2nd step, a 500MHz intermediate frequency signal Is generated, and a 1.5GHz intermediate 
frequency signal is amplified by intermediate— frequency-amplifier 18c. 

[0019] Next, * ls mb(ed with the 450 MHz signal oseilrated from loear-oseilfator Ifib by mixer t8a of the heterodyne 
detection circuit of the 3rd step, a -50MHz intermediate frequency signal is generated, and a 500MHz intermedia** 
frequency signal is amplified by intermediete-frequency-emplifier 18o. Thus, by passing through the heterodyne 
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reception section 17, the »1! 5.3GHz electric wave caught by the electromagnetic horn 16 is changed Into the low 
^^or^Sn'ofT^S PrOCC88iOS tC ~" ° nd to made ^ ^-on^-gneTfo, 

^ int ! rrne f 8te ^"= n °y » i « nal oct " jired " the heterodyne reception section 17 is sent to the detection 
seobon 18. and ^changed .nto a voltage signal. This voteg* signal is sent to- the- A~D conversion section 2 0 C 

?h. d2lTr ^TIk 3 C i , ^ BBd int ° ««»»■' «W *™ «• -nelog signal in the A-D conversion section 20. 
The digital signal changed in the A-0 convers.cn section 20 serves as data in which the change on the strength 
under dry etching of the electric wave of a predetermined frequency is shown. strength 

SL"^.^^ Ch ^l e °" t ^l Stren ?^ UndBr drV BtchIn * rf an electric wa^e with wavelength longer than the light 
emitted during dry e*c*rng,s detected by the heterodyne reception section 17. the detection section 1 9 an^meA- 
COnvBrS, ° n ff ^ 0 " 2?- Tnc data Which this change on the strength is shown are further sent to the dato- 

diSZTJZZ ?*Z ' Th % dat r Pr0 ^ 66i "t 6eCt: ° n 21 Mte ^ the time series date based on are recorder the 
datamv^ch a change on the strength :s shewn, end eetenmines-^^tem.inol-point of-dry etehins-The+crrninst- ^ 

changing a lot at tba terminal point of d r y etching: 



_ _ "1 » — ■'•'•"w-r ^vif»% vs viy ^kuiuiig, ■ . 

whS f-STrffh l* lT° h r 1011 ^^ which the reinforcement of the electric wave which CO molecule 

lS?ti cn ? _T V" »teh'"g Products emits con-espondihg to the elapsedtime of etching. This electric wave * a 

HSZS? ^h"* 1 * T? VS CaU8ht bV th ° •to«tro~e»<*e hem 16. Since an etching product Increases Z>££ln\ 
HES? coincidence rapidly as shown in drawing; 2 ■ r*dio fie.d intensity starts to etching initiation eno 

afteV a^eX^f £~ ^f-r ,OUnt !j ChinS P r° dUCt Wi " ™° h ™* im "<" ™*«y be in a stable state 

rnnTJ? etching initiation, s radiated wave also passes mostly with maximum 

ih» aL fiXed - t " ne °T 0unt H ^ wn,oh «onerating of en etching product is stabilized from etching Initietion posses 
th! «t^3?^ m i, '° n J 3 ?^f ° 5*^^ « f *««'oa ° ata . Since K decreases r-pidly. end it will be at 
the etching termination event reduction will stop and the condition will continue henceforth if an etching 'product 
becomes etching tarmmauon nearness, as shown in drawing 2 , the radio field intensity emitted from an etching 
product also falls according to reduction of an etching product Furthermore, if etching progresses and theetched 
film Is removed thoroughly, an etching product will also be fost and the reinforcement ofa radiated v^v^ also 
serve as the almost same level as etching initiation or before. alao 
^^J^!^?' *? d^Processing section 21 carries out differential processing of the time series data, and 
™TJ P ° f e * < L h,n * haeed ° n th ^ 6wettt Qf Pe^em^e -reduction showing, maximum. Far 

SSZlrffc* ^T^ l^^S • T th * * ^"« h reduction of a radiated wave shows maximum, the event 
of chanpng moat * determined aa a terminal point of dry etching. The dataJpro ceasing section 21 outputs a power- 
£of sTt^ ,1 TZZ co^o, , ection 22 Bt the same time It determines the terminal point of dry etehing. 
^^J^J^f^J^^^"! 't T 2 nd r° unt of an product changes * "« at^he termTnal 

S£1^?LSS? ?! et / hant changes. a let similarly. Therefore, the terminal point of dry etching is 

detectable wrth change of the y.eld of etchant Prawing? is the monitor wave which showed the reinforcement^ 
L rf^irsW^ 8 Pbs-n^ed etching gee (CF 4 gas) which is etchant emits oorresponding to the elepsed 
bma of etching. Since CF4 plasma-«ed gas emits a 124.8GHz (wavelength: 2.4mm) electrio wave an 
f}^^^. hom 1 8 ,s so t^t this electric wave may be received selectively 

f^i J^^T^T^ u 0m I 6 3e<COtively electric wave of the predetermined frequency emitted 

^4 g£i£ ^^through the aperture 15 for the monitors of the etching pmcesslng room 11. The 

-«;T^5.^ •2 1 i ! V l Ca, i 8ht W f toctromagnetid horn 16 Is changed into 50MHz signalling frequency by 

S th 1 ° 7 hetor0dyn " P9 *" pt,on sectio " 17 - ^ intermediate frequency signal acquired- in the het^odyne- 
d^^ whf^h" 1 PaMeS the "letection section 19 and the A-D conversion section 20. and serves as 

datom which the change on the strength under dry etching of the electrio wave Of a predetermined frequency is 

[SL T £ e da Jf-f ro f«33ing sectional cateulates the time series data which show a change of the electric wave 
f™* ed . ftchant on the strength, and determines the terminal point of dry etching. A^ou^tchart °nc^LT" 
^h^K rt f + T !^.T d r' nC,da ^* repidly,- during e te hin s ..ittok« l ^eu t .1.eonstant value. ancpasses after^hT. ... 
wrth about 1 constant value, therefore as shown in drgwipg 9 . the reinforcement of the electric wave emitted from 
etchant win else become-strong according^ tto-mcnemer^^ 
about 1 law during etching 1 

10028] After fixed time amount by which generation of etchant Is stabilized from etching initiation passes, the 
^°?t 0n _? ^ 6 IT * e "" , ° 3 data b08ed 0n **" data-proceseing section 21 is started. Since it increases rapidly, and 
it will be at the etching termination event, en increment v^l^etap and-the^snd.^-wi« eonitinueher^efcrth if... .. 
etchant becomes etching termination nearness, as shown in drawing 3 . the radio field intensity emitted from 
fTw °- b * Gomi * a ,ar « e according to the increment in etohent Furthermore, if etching progresses and the 

etched film .a test, the amount of generation of etchant and the displacement from exhaust-port lib balance 
taf'r., " , T 3 T. bLrt tho reinforcement of a radiated wave will alao serve as as [ maximum ] mostly. 
VT Therefore, the data-processmg section 21 carries out differential processing of the time series data and 
f*^'""^ 0 terminal point of dry etching baaed on the event of the rate of Increase showing maximum. For 
example as shown in draw.ng 3 . after the rate of increase of the reinforcement of a radiated wave shows- mes-mur- ... 
TL!Tr J? chan » n * m °st is determined as a terminal point of dry etching. The data-processing section 21 outputs 
a power-off signal to the RF power control section 22 at the same time it determines the terminal point of dry 



http://wvvw4.ipdl.ncipi.goJp/cgl-bIn/tran_wjeb.cgl_Qije. 



2004/1 0/Q1 



2004 10/21 THU 13:26 FAX W > 1*8078/091 

4/4 s<—*s 

etching. 

[0030J Next, an operation of the dry etching system which has terminal point detection equipment 10 of dry etching 
is explained. First CF4 gas as etching gas is introduced into the etching: processing: room 11 from inlet 11a, and 
^-frequency power is applied between two-electrodes 12a and 12b by RF generator 14. High-frequency power is 
added, etching gas is plasmaHzed. and etching of the silicon oxide formed in wafer 13 front face Is started Initiation 
of etching generates CO molecule as one of the etching products of silicon oxide, 

[0031] Then, by the electromagnetic horn 16, the radiated wave from etchant or an etching product is caught, and 
the data which show a change of a radiated wave on the strength to the data-processing section 21 are stored. The 
data-processing section 21 calculates the time series data based on are recording of the data in which a change on 
the strength is shown, and determines the- terminal point of dry etching. Next a power--off signal is outputtedto- 
terminaJ point detection and coincidence of dry etching from the data-processing section 21 at the RF power 
control section 22: ff a power-off signal inputs, the RF generator control section 22 win suspend actuation of RF 
generator 14, and dry etching will end it 

£00321 Thus, according to 1 operation gestart of this invention, also in the dry etching of the etched film with the 
rate- of etched surface- ratio small by carrying out the- monitor of the- electric wave emitted' during dry etching, and 
detecting radio field intensity by detailed-Hzing of a semiconductor device, since a terminal point is certainly 
detectable, it can contribute to rmprovement fn the stability of a dry etching process, and dependability. 
10033] Under the present circumstances, since what a monitor is carried out for is an electric wave emrtted during, 
dry etching, even if optical cloudy weather arises in the aperture 15 for monitors by etching and the Spatter 
phenomenon by etching gas or the etching product, the- monitor signal for temWI poirrt detection is penetrated 
without oeing influenced of doudy. Moreover, the electric wave which carries out a monitor has long wavelength 
compared with light and since it is enough reflected and refracted with the metaffio material which constitutes the 
etching processing room 11. it does not need to put an electromagnetic horn 16 on the location the plasma and the 
wafer 13 under etching appear directly from an aperture 15. Therefore, the degree of freedom of installation of the 
terminal point detection eoxupmerrt 10 of dry etching to the etching processing room 11 increases. In order to 
double the location of the aperture 15 for acquiring 3 monitor signal with the terminal point detection equipment 10 
or dry etching, it becomes unnecessary therefore, to improve the structure of on etching chamber. 

C0034J Not only the above-mentioned, operation ^^eit bvt-vsrkius.defbmiation -iVooasibte- for- tru* invention.. For- „ 

example, when the rad5ated wave which carries out a monitor is a thing from CO molecule, the electric wave of 

fr ^ uanolG r c other than the fr*qua«oy of H^GHz, for example, an eiootrio wave (110.20Hz: and 10B.7GKL0, U 

sufficient. In addition, if it is a radiated wave with a low frequency of about dozens of MHz. incorporating "rn the 
data-processing section will also become possible, without passing through the heterodyne reception section. 
[0035] Moreover, when etching silicon oxide, you may make it the electric wave emitted from etching products other 
than CO molecule, for example, O dyad, and 5iF4 molecule detect termination of etching. Furthermore, although the 
above-mentioned operation gestalt explained etching- of silicon oxide a* an example, this- invention can be applied 
also when etching other etched film. For example, when etching Si film by OF4, you may make it F which is 5iF4 
mo/ecuie which is an etching product a SiC molecule, and etchant, and the electric wave emrtted'from CF3 detect 
termination of etching. Moreover, when etching aluminum film by CCI4, you may make It 01 which are AIOI3 molecule 
which is an etching product, C molecule, and etchant, and the electric wave emitted from CCI detect termination of 
etching. 
[0036] 

[Effect of the Invention] According to this invention the above passage, the change on the strength under dry 
etching of an electric wave with wavelength longer than the light emitted during dry etching Is detected, and since 
he is trying to detect the terminal point of dry etching based on a change on the strength which detected, also in 
the dry etching- of the etched film with the small rate of etched surface ratio by detailed-izmg of a semiconductor 
device, a terminal point can be detected certainly and it can contribute to improvement in the stability of a dry 
etching process, and dependability, Moreover, even if optical cloudy weather arises in the aperture by etching arid 
the spatter phenomenon, detection of the monitor signal for terminal point detection can be performed, without 
being influenced. Moreover, the degree of freedom of installation of the terminal point detection equipment of dry 
etching to an etching processing room increases. 

[0037] Moreover, the reinforcement of the electric wave of the predetermined wavelength which was ^bout 1 
constant value decreases, and if the terminal point of dry etching is determined based on the event of the 
percentage reduction showing maximum, the terminal point of dry etching is detectable during dry etching, using the 
electric wave emitted from an etching product. Moreover, the reinforcement of the electric wave of the 
predetermined wavelength which was about 1 constant value increases, and if the terminal point of dry- etching is 
determined based on the event of the rate of increase showing maximum, the terminal point of dry etching is 
detectable during dry etching, using fho electric wave emrtted from the plasmaHzed etching gas. 
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